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The nucleotide sequence of genes involved in the leucine 
biosynthetic pathway of Clostridium pasteurianum. 
Oultram J D; Loughlin M; Walmsley R; Gunnery S M; Minton N 
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Molecular Genetics Group, PHLS Centre for Applied 
Microbiology and Research, Porton Down, Salisbury, 
Wiltshire, UK. 

DNA SEQUENCE, (1993) 4 (2) 105-11. 
Journal code: 9107800. ISSN: 1042-5179. 
Switzerland 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
GENBANK-L06666 
199406 

Entered STN: 19940620 
Last Updated on STN: 19940620 
Entered Medline: 19940603 
A 2.2 kb Sphl/Clal fragment of the Clostridium pasteurianum chromosome has 
previously been cloned and shown to complement leuB401 and leuC171 
mutations in Escherichia coli . The nucleotide sequence of this fragment 
has been determined (2327 bp) and carries three open reading frames. The 
products of translation of these reading frames display significant 
homologies with the alpha-isopropylmalate isomerase subunit (leuD) gene of 
Salmonella typhimurium, the beta-isopropylmalate dehydrogenase (leuB) 
genes of several organisms, and the dihydroxyacid dehydrase (ilvD) gene of 
E. coli. 
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The LEU1 gene of Ustilago maydis. 
Rubin BP; Li D; Holloman W K 

Department of Microbiology, Cornell University Medical 
College, New York, NY 10021. 
GM42482 (NIGMS) 

GENE, (1994 Mar 11) 140 (1) 131-5. 
Journal code: 7706761. ISSN: 0378-1119. 
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English 

Priority Journals 
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ENTRY MONTH: 199404 

ENTRY DATE: Entered STN: 19940420 

Last Updated on STN: 19940420 
Entered Medline: 19940414 
AB The nucleotide sequence of the Ustilago maydis LEU1 gene has been 

determined. It contains a continuous open reading frame predicted to 
encode a protein of 773 amino acids with a molecular mass of 83,234 Da. 
The protein is homologous to alpha-isopropylmalate isomerases from 
prokaryotes and eukaryotes, as well as to other members of a family of 
structurally related isomerases. 
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Leucine synthesis in Corynebacterium glutamicum: enzyme 
activities, structure of leuA, and effect of leuA 
inactivation on lysine synthesis. 
Patek M; Krumbach K; Eggeling L; Sahm H 
Institut fur Biotechnologie 1, Julich, Germany. 
APPLIED AND ENVIRONMENTAL MICROBIOLOGY, (1994 Jan) 
60 (1) 133-40. 

Journal code: 7605801. ISSN: 0099-2240. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
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199403 

Entered STN: 19940406 
Last Updated on STN: 19940406 
Entered Medline: 19940328 
Enzymes and genes of the isopropylmalate pathway leading to leucine in 
Corynebacterium glutamicum were studied, and assays were performed to 
unravel their connection to lysine oversynthesis . The first enzyme of the 
pathway is inhibited by leucine (Ki = 0.4 mM) , and all three enzyme 
activities of the isopropylmalate pathway are reduced upon addition of 
this amino acid to the growth medium. Three different DNA fragments were 
cloned, each resulting in an oversynthesis of one of the three enzymes. 
The leuA complementing fragment encoding the isopropylmalate synthase was 
sequenced. The leuA gene is 1,848 bp in size, encoding a polypeptide with 
an M(r) of 68,187. Upstream of leuA there is extensive hyphenated dyad 
symmetry and a putative leader peptide, which are features characteristic 
of attenuation control. In addition to leuA, the sequenced fragment 
contains an open reading frame with high coding probability whose 
disrupti on did not result in a detectable phenotype. Furthermore, the 
sequence revealed that this open reading frame separates leuA from lysC, 
which encodes the aspartate kinase initiating the synthesis of all amino 
acids of the aspartate family. The leuA gene was inactivated in three 
lysine-secreting strains by insertional mutagenesis. Fermentations were 
performed, and a roughly 50% higher lysine yield was obtained when 
appropriate leucine concentrations limiting for growth of the constructed 
strains were used. 
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Heterologous transformation of Mucor circinelloides with 
the Phycomyces blakesleeanus leul gene. 

Iturriaga E A; Diaz-Minguez J M; Benito E P; Alvarez M I; 
Eslava A P 

Departamento de Microbiologia y Genetica, Facultad de 
Biologia, Universidad de Salamanca, Spain. 
CURRENT GENETICS, (1992 Mar) 21 (3) 215-23. 
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English 
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Entered STN: 19920607 
Last Updated on STN: 19920607 
Entered Medline: 19920515 
The leul gene of Phycomyces blakesleeanus was isolated within a 
Hindlll-Hindlll genomic DNA fragment by heterologous hybridization 
screening of a cosmid library, making use of the Mucor circinelloides leuA 
gene as a probe. The complete nucleotide sequence of this fragment 
reveals a single 2070 bp ORF with no introns, which presents at least 68% 
homology with that of the leuA gene. The P. blakesleeanus leul gene has 
also been expressed in the M. circinelloides mutant R7B (leu-) , which was 
used to isolate the leuA gene by complementation. The homology with other 
known sequences shows that the leul gene encodes the P. blakesleeanus 
alpha-IPM (isopropylmalate) isomerase. 
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Isolation and prominent characteristics of an L-lysine 
hyperproducing strain of Corynebacterium glutamicum. 
Schrumpf • B. ; Eggeling L. ; Sahm H. 

Institut fur Biotechnologie, Forschungszentrum Julich GmbH, 
Postfach 1913,W-5170 Julich, Germany 
Applied Microbiology and Biotechnology, (1992) 37/5 
(566-571) . 
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Germany 

Journal; Article 
004 Microbiology 
English 
English 

A strain of Corynebacterium glutamicum was isolated that accumulated up to 
44 g/1 of L-lysine-HCl from 100 g/1 of glucose x H20 in a simple mineral 
salts medium. This strain was obtained from the wild-type by two 
mutagenesis steps. In the first step the aminoethyl-cysteine-resistant 
strain MH20 was obtained and in the second step the Leu- derivative 
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MH20-22B. Enzymatic analysis of the hyperproducer MH20-22B revealed that 
this strain has f eedback-resistant aspartate kinase and is devoid of 
isopropylmalate dehydratase. In addition, this strain has an 
extraordinarily high secretion rate of lysine (0.57 mmol/g dry weight and 
h) , whereas strain MH20 has a low secretion rate (0.19 mmol/g per hour), 
and both strains have comparable cytosolic lysine concentrations. This 
suggests that the secretory step is influenced in the hyperproducer. 
Applying gene-directed mutagenesis, the aspartate kinase gene of the 
isolated strain (coding for feedback-resistant enzyme) was replaced by the 
gene coding of feedback-sensitive wild-type enzyme. The resulting strain 
still secretes lysine, although in low amounts (.ltoreq. 2 g/1) . This is 
proof of the superior role of kinase regulation in metabolite flow and is 
indicative of unknown mutations, one of which is probably in the secretory 
system. 
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Yeast regulatory protein LEU3 : A structure-function 
analysis . 

Zhou K. ; Bai Y. ; Kohlhaw G.B. 
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ISSN: 0305-1048 CODEN: NARHAD 



COUNTRY : 
DOCUMENT TYPE: 
FILE SEGMENT: 
LANGUAGE: 
SUMMARY LANGUAGE: 
AB 



United Kingdom 
Journal; Article 
004 Microbiology 
English 
English 

Eleven mutations resulting in partially deleted or truncated LEU 3 protein 
were generated by linker insertion or other modifications at restriction 
sites, deletion of restriction fragments, or oligonucleotide-directed 
mutagenesis. Functional studies of these mutants showed the following: (i) 
A sepcific DNA binding region is contained within the 173 N-terminal 
residues, but other regions of the protein are required for optimal 
binding, (ii) Activation of LEU2 expression depends on the C-terminal 113 
residues of the LEU 3 protein, (iii) Deletion of part or all of a central 
section of LEU3 eliminates the ability of the LEU3 protein to respond to 
the co-activator . alpha . -isopropylmalate, i.e. creates an unmodulated 
activator, (iv) Overproduction of unmodulated activator slows down cell 
growth, (v) Specific deletion of two short acidic regions, including one 
with net charge -19, has only minor effects on activation and modulation. 
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Some properties of the leucine-biosynthesizing enzymes from 
Candida maltosa; 

1-isopropylmalate-synthase, 3- 
isopropylmal ate - dehydratase , 

3-isopropylmalate-dehydrogenase purification and 
characterization 
Bode R; Birnbaum D 

Ernst-Moritz-Arndt-Universitaet Greif swald, Fachrichtung 
Biologie, Institut fuer Biochemie, Jahnstrasse 15a, O-2200 
Grei f swald, Germany . 

J.Basic Microbiol. ; (1991) 31, 1, 21-26 
CODEN: JBMIEQ 
Journal 
English 

of the leucine biosynthetic pathway in Candida maltosa L4 
were partially purified and their catalytic properties determined. 
Maximum activity of the first enzyme, alpha-isopropylmalate 



DOCUMENT TYPE: 
LANGUAGE : 
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(IPM) -synthase ( 1-isopropylmalate-synthase, EC-4.1.3.12), was observed at 
pH values between 7.5 and 8.8. The Km values for alpha-ketoisovalerate 
and acetyl-CoA were 0.57 mM and 0.064 mM, respectively. Enzyme activity 
was inhibited specifically by L-leucine, and was strongly dependent on 
the presence of monovalent cations, preferably K+ (80 mM) . 
IPM-dehydratase (3-isopropylmalate- 

dehydratase , EC-4.2.1.33) activity showed a sharp optimum at pH 
8.5. The enzyme did not require cations for activity, and L-leucine, 
L-isoleucine and L- valine did not inhibit activity. The pH optimum of 
beta-IPM-dehydrogenase (3-isopropylmalate-dehydrogenase, EOl .1.1.85) was 
6.8, with 50% of the optimum activity expressed at pH 5.8 and pH 7.4. 
Monovalent cations were not required for dehydrogenase activity, but 
divalent ions increased activity (preferably Mn2 + at 1 mM) . Enzyme 
activity was inhibited by L-valine. (23 ref) 
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TITLE: Production of alpha- and beta-isopropylmalate by a mutant 
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LOCATION: Institut fuer Biochemie, Fachrichtung Biologie, 

Ernst-Moritz-Arndt-Universitaet Greifswald, Jahnstrasse 15a, 

O-2200 Greifswald, Germany. 
SOURCE: Zbl.Mikrobiol. / (1991) 146, 1, 35-39 

CODEN: ZEMIDI 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Leucine-requiring mutants of Candida maltosa L4, obtained by 

nitrosoguanidine mutagenesis, and lacking 2-isopropylmalate-synthase 
(EC-4.1.3.12) (G630), 3-isopropylmalate- 
dehydratase (EC-4.2.1.33) (G368) or 3-isopropylmalate- 
dehydrogenase (EC-1 . 1 . 1 . 85) (G587), were tested under growth-limiting 
concentrations of L-leucine for excretion of leucine-related biosynthesis 
intermediates. G368 and G587 excreted alpha-isopropylmalate (alPM) , and 
G587 produced high amounts of beta-isopropylmalate (bIPM) . These 
intermediates were not produced by G630 or L4 . In the presence of 20 g/1 
glucose, 5 g/1 NH4H2P04 and 75 mg/1 L-leucine in a minimal salt medium, 
G587 produced about 900 mg/1 bIPM during 72 hr of growth. The IPMs were 
extracted from the culture supernatant by ether extraction, sodium 
bicarbonate solution extraction, acidification, and further ether 
extraction. alPM was obtained by taking up the ether extract in hot 
ethyl acetate and chloroform, standing overnight and filtration. bIPM was 
obtained from this filtrate by taking up evaporated residue in ether and 
n-heptane and slow evaporation. 1.4 g of bIPM was obtained from 3 1 of 
culture broth. (12 ref) 
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Analysis of the chromosome sequence of the legume 
symbiont Sinorhizobium meliloti strain 1021 
Capela, Delphine; Barloy-Hubler, Frederique; Gouzy, 
Jerome; Bothe, Gordana; Ampe, Frederic; Batut, 
Jacques; Boistard, Pierre; Becker, Anke; Boutry, Marc; 
Cadieu, Edouard; Dreano, Stephane; Gloux, Stephanie; 
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Errto; Lelaure, Valerie; Masuy, David; Pohl, Thomas; 
Portetelle, Daniel; Puhler, Alfred; Purnelle, 
Benedicte; Ramsperger, Ulf; Renard, Clotilde; 
Thebault, Patricia; Vandenbol, Micheline; Weidner, 
Stefan; Galibert, Francis 

Laboratoire de Biologie Moleculaire des Relations 
Plantes-Microorganismes, Unite Mixte de Recherche 
(UMR) 215 Centre National de la Recherche Scientifique 
(CNRS), Institut National de la Recherche Agronomique, 
Chemin, Tolosan, F-31326, Fr. 

Proceedings of the National Academy of Sciences of the 
United States of America (2001), 98(17), 9877-9882 
CODEN: P NASA 6 ; ISSN: 0027-8424 
National Academy of Sciences 
Journal 
English 

Sinorhizobium meliloti is an . alpha . -proteobacterium that forms 
agronomically important N2~-fixing root nodules in legumes. We report here 
the complete sequence of the largest constituent of its genome, a 62.7% 
GC-rich 3654,135-bp circular chromosome. Annotation allowed assignment of 
a function to 59% of the 3341 predicted protein-coding ORFs, the rest 
exhibiting partial, weak, or no similarity with any known sequence. 
Unexpectedly, the level of reiteration within this replicon is low, with 
only two genes duplicated with more than 90% nucleotide sequence identity, 
transposon elements accounting for 2.2% of the sequence, and a few hundred 
short repeated palindromic motifs (RIME1, RIME2, and C) widespread over 
the chromosome. Three regions with a significantly lower GC content are 
most likely of external origin. Detailed annotation revealed that this 
replicon contains all housekeeping genes except two essential genes that 
are located on pSymB. Amino acid/peptide transport and degrdn. and sugar 
metab. appear as two major features of the S. meliloti chromosome. The 
presence in this replicon of a large no. of nucleotide cyclases with a 
peculiar structure, as well as of genes homologous to virulence 
determinants of animal and plant pathogens, opens perspectives 
in the study of this bacterium both as a free-living soil microorganism 
and as a plant symbiont. 
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Toward elucidating the global gene expression patterns 
of developing Arabidopsis: parallel analysis of 8 300 
genes by a high-density oligonucleotide probe array 
Zhu, Tong; Budworth, Paul; Han, Bin; Brown, Devon; 
Chang, Hur-Song; Zou, Guangzhou; Wang, Xun 
Torrey Mesa Research Institute, Inc., San Diego, CA, 
92121, USA 

Plant Physiology and Biochemistry (Paris, France) 
(2001), 39(3-4), 221-242 
CODEN: PPBIEX; ISSN: 0981-9428 
Editions Scientif iques et Medicales Elsevier 
Journal 
English 

Arabidopsis thaliana has been widely used as a model system, in various 
aspects of biol. studies, such as genomics, genetics, cellular, 
developmental and mol. biol. In order to reveal the mol . events and 
regulatory networks controlling Arabidopsis development and responses to 
genetic and environmental changes, we designed and used a high-d. 
oligonucleotide probe array (GeneChip) to profile global gene expression 
patterns. The Arabidopsis oligonucleotide probe array consists of probes 
from 8 300 unique Arabidopsis genes, which covers approx. one- third of the 
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genome. Global transcription profiles of A. thaliana in various 
developmental stages, and their responses to different environments were 
generated using this microarray, and archived. Here, we analyze data sets 
derived from nineteen independent expts. Constitutively and 
differentially expressed genes in seedlings, roots, leaves, 
inflorescences, flowers and siliques at different developmental stages 
were identified. Functions of these genes based on homologs were detd. 
and categorized. Our results provide insight into the coordinated 
transcriptional regulation of the genes during plant growth and 
development . 
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Cross-species characterization of abundantly expressed 
Ochrobactrum anthropi gene products 
Wasinger, Valerie, C; Urquhart, Brooke L.; 
Humphery-Smith, Ian 

Center Proteome Research Gene-Product Mapping, Univ. 
Sydney, Eveleigh, Australia 
Electrophoresis (1999), 20(11), 2196-2203 
CODEN: ELCTDN; ISSN: 0173-0835 
Wiley-VCH Verlag GmbH 
Journal 
English 

The identity of 45 protein spots representing 32 orthologs within the 
Ochrobactrum anthropi proteome within a gradient of pH 4-7, and mass range 
5-90 kDa were detd. across species boundaries. These proteins could be 
classified into 13 functional categories and establish metabolic, 
regulatory and translatory systems including amino acid biosynthesis, 
electron transport and the potential for plant symbiosis in a 
molecularly understudied organism. Amino acid compn. and/or peptide mass 
fingerprinting were employed as a means to search the Swiss-Prot and OWL 
protein sequence databases for similarity within a broad taxonomic class 
of bacteria. Candidate matches from database searches could be compared 
and a simple multiplication matrix based27 on co-occurrence and rank 
within the top 96 most similar entries was used to provide statistical 
confidence. This math, matrix was evaluated with respect to the 
characterization of 0. anthropi, an unsequenced and understudied 
bacterium, in the light of the recent influx of DNA sequence information. 
REFERENCE COUNT: 48 THERE ARE 48 CITED REFERENCES AVAILABLE FOR THIS 
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CLAIMS : 

What is claimed is: 

1. An isolated polynucleotide comprising a nucleotide sequence that encodes a 
dihydroxyacid dehydratase polypeptide, wherein said .nucleotide sequence has a 
sequence identity of at least 80% based on the Clustal method of alignment when 
compared to a polynucleotide selected from the group consisting of SEQ ID 
NOs:l, 3, and 5. 

2. The polynucleotide of claim 1 wherein the sequence identity is at least 85%. 

3. The polynucleotide of claim 1 wherein the sequence identity is at least 90%. 

4. The polynucleotide of claim 1 wherein the sequence identity is at least 95%. 

5. The polynucleotide of claim 1 wherein the polynucleotide encodes a 
polypeptide selected from the group consisting of SEQ ID NOs:2,'4, and 6. 

6. The polynucleotide of claim 1, wherein the polynucleotide comprises a 
nucleotide sequence selected from the group consisting of SEQ ID NO:l, 3, and 
5. 



7. An isolated complement of the polynucleotide of claim 1, wherein (a) the 
complement and the polynucleotide consist of the same number of nucleotides, 
and (b) the nucleotide sequences of the complement and the polynucleotide have 
100% complementarity. 

8. A recombinant DNA construct comprising the polynucleotide of claim 1 
operably linked to at least one suitable regulatory sequence. 

9. A cell comprising the polynucleotide of claim 1. 
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10. The cell of claim 9, wherein the cell is selected from the group consisting 
of a yeast cell, a bacterial cell and a plant cell. 

11. A virus comprising the polynucleotide of claim 1, 

12. A transgenic plant comprising the polynucleotide of claim 1. 
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